ABSTRACT: Most forest habitats in Cameroon support villages whose inhabitants are heavily reliant on the forests for their everyday needs. We assessed the socio-economic status and natural resource use of 3 villages bordering Mawambi Hills, an unprotected forest in southwest Cameroon, home to both the Critically Endangered Cross River gorilla Gorilla gorilla diehli and the Endangered Nigeria-Cameroon chimpanzee Pan troglodytes ellioti. This forest likely hosts one of the largest sub-populations of Cross River gorillas in Cameroon and is vulnerable to human influence given that it lies in close proximity to surrounding villages and is less hilly than other Cross River gorilla habitats. We show that employment opportunities in surrounding villages are rare, and people rely on agriculture and the collection of non-timber forest products (NTFPs), such as eru Gnetum spp. and bush mango Irvingia spp., for food and income. We also show that areas of heavy human activity coincide spatially with great ape nest sites and raise concerns about the potential impact of human activities on great ape survival at the site. We call for (1) sustainable harvesting and marketing of NTFPs, (2) the introduction of alternative livelihood opportunities (e.g. beekeeping and on-farm production of NTFPs), (3) active wildlife law enforcement to safeguard the persistence of great apes, and (4) the introduction of a community-based forest management programme that will enable communities to secure the rights to use and manage surrounding forest resources legally.
INTRODUCTION
The commercial trade in forest resources is important for forest-living communities throughout the world (Ames 1999 , Ticktin 2004 , SCBD 2011 . More than 80% of people who live in tropical forests harvest wild plants and animals for food and income (Lahm 2001) . In the Congo Basin, wild meat remains the primary source of animal protein for local people, who consume on average 4.9 million t yr −1 (Fa et al. 2002) . For most forest-living communities, nontimber forest products (NTFPs) either serve as the main source of income or act as an important safety net during seasons of low agricultural output (Ingram et al. 2012) . In Cameroon, some 500 plant species and at least 85 animal species constitute the NTFPs utilised by rural people (Ingram et al. 2012) . Markets for NTFPs have a total annual value in sales of approximately US$ 21 872 000 (Aveling 2009). A typical example of a valuable NTFP in this region is Gnetum spp. (for example, G. africanum and G. buchholzianum) , a dioecious forest vine commonly known in Cameroon as 'eru' (English) or 'akok' (French), whose leaves are intensively exploited as a foodstuff in lowland forests throughout the Congo Basin. Eru leaves are ranked among the 10 most valuable NTFPs in the Congo Basin (Ingram & Schure 2010) . With an annual market value of US$12 million, eru is the third most valued NTFP in Cameroon after fish and fuelwood and contributes an average of 62% of a harvester's annual income (Ingram & Schure 2010 , Ingram et al. 2012 . In addition to commercial and food uses, eru is also reported to be used for medicinal purposes (Jiofack et al. 2008) . Other valuable NTFPs in Cameroon are bush-meat (small to large-sized mammals, ungulates, reptiles, and rodents), bush mango Irvingia gabonensis and I. wombolu, njangsang Ricinodendron heudeloti, and hausa sticks Carpolobia lutea and C. alba (Ingram et al. 2012) . The kernels of bush mango are highly valued as a cooking ingredient/ thickening agent and form an important part of the West and Central African diet (Ainge & Brown 2004) . The seeds of njangsang are valued for their dis tinctive flavour and are ground and used as flavouring and thickening agents in food (Plender leith 2004). The extremely hard, termite-resistant stems of Carpolobia spp. (hausa sticks) are principally used for cattle control by Hausa and Fulani herdsmen in neighbouring Nigeria (Sunderland et al. 2002) .
When done sustainably, exploitation of NTFPs can enhance livelihoods and the economic development of rural populations and also contribute to conservation objectives (Michon & de Foresta 1997) . Indeed, NTFP exploitation is a more financially favourable option in the long term than other more destructive types of land use, such as commercial logging (Peters 1994 , Arnold & Ruiz Pérez 2001 . Unfortunately, growing human populations and the rising demand for NTFPs are leading to increased pressure on natural resources (Ingram & Schure 2010) . Current NTFP exploitation rates appear to be unsustainable throughout Central Africa and some natural resources may soon disappear completely through intensive harvesting that affects species survival, growth and reproduction rates and can disrupt ecosystem functionality (de Merode et al. 2004 , Ticktin 2004 .
The causes and consequences of unsustainable NTFP exploitation are largely debated (Arnold & Ruiz Pérez 2001) . Benefits derived from the collection and sale of NTFPs differ among user groups and usually increase with distance from the forest interior (Ingram et al. 2012) . Communities associated with NTFP collection are mostly located in remote areas with poor socio-economic conditions and a lack of sufficient infrastructure, transportation and health services (Kar & Jacobson 2012) . As a result of these physical and institutional barriers, the sale of NTFPs only provides basic household income and thus is unlikely to contribute much to poverty alleviation. Insufficient revenue-generation from NTFP collection in forestliving communities often results in more intense harvesting of wild plants (Ikpa et al. 2009 ), which has generated concerns about over-exploitation and represents a threat to the local wildlife (Boot & Gullison 1995 , Willcox & Nambu 2007 . In addition, improved access to previously inaccessible remote forest areas could cause rapid depletion of forest resources and disruption of forest ecosystems, unless conservationcompatible livelihood opportunities are developed and local people are actively engaged in resource management (Kar & Jacobson 2012) .
The effect of human disturbance on a mammal community depends on the species' ecology and on the spatio-temporal scale of disturbance (Blom et al. 2004 , Dumbrell et al. 2008 , Stokes et al. 2010 . For slow-reproducing, large-bodied species such as gorillas and chimpanzees, survival prospects worsen with increasing human disturbance (Fa et al. 2005 , Morgan & Sanz 2007 . Consequently, these species are at greater risk of extirpation in heavily disturbed areas than fast-reproducing, small-bodied species (Oates et al. 2000 , Remis 2000 , Kümpel 2006 ).
The Cross River gorilla (CRG) Gorilla gorilla diehli is listed as Critically Endangered on the IUCN Red List (Walsh et al. 2008 ; see www.redlist.org). The entire CRG population is thought to comprise < 300 individuals fragmented across 12 to 14 hilly enclaves along the Nigeria-Cameroon border (Nicholas et al. 2010) . The Nigeria-Cameroon chimpanzee (NCC) Pan troglodytes ellioti is listed as Endangered on the IUCN Red List and is considered the most threatened of all chimpanzee subspecies, numbering possibly as few as 3500 animals see www.redlist.org) . Hunting of CRG and NCC in the region has fallen considerably over the last decade partly because of increased conservation outreach and the presence of researchers (Oates et al. 2007 ). Nevertheless, efforts to protect remaining populations are constrained by intensive bush-meat hunting, the expansion of farmland, and forest-exploitation activities of surrounding village communities (Oates et al. 2004 ). In the absence of effective management strategies, the continuing expansion of human activities in these areas has the potential to further fragment remaining great ape habitats, preventing migration between sites. This is likely to alter ape ranging patterns, increase psychological stress, and prevent dispersion and interbreeding between isolated sites (Oates et al. 2007 , Morgan & Sanz 2007 , Boesch 2008 . Additionally, habitat changes due to human activities can alter parasite-host dynamics and influence the population trajectories of ape species (Gillespie et al. 2005) .
In the present study, we describe the socio-economic status of 3 villages (Awuri, Assam, and Takpe) located in an unprotected CRG and NCC forest habitat called Mawambi Hills (MH) and quantify their spatial and temporal use of forest resources to assess (1) the extent to which villagers at this site rely on forest resources and (2) the potential impact of human activities on great ape populations. We contribute to the current understanding of natural resource use by rural African populations, expose the challenges faced in managing human-wildlife co-existence in unprotected forests, and make recommendations on how to balance human needs with the conservation of great apes in unprotected forests. Though information is scarce regarding the socio-economic status of communities living in great ape habitats in this region and on the type, intensity, and extent of resource exploitation, such knowledge could help conservation management. The IUCN regional action plans for the conservation of CRG and NCC recommend an understanding of village socio-economic status and an investigation of potential alternative livelihood options (Oates et al. 2007 . Preliminary research on the socio-economic status of > 31 villages around the Takamanda National Park (TNP), including the study villages, was obtained prior to creation of the park in 2009 (D. A. Agbor unpubl. rep., M. Mdaihli et al. unpubl. rep.) . However, although this information addressed the demographics, economic activities, infrastructure, and social systems of villages, it was broad in context, and the results did not clearly describe patterns of human utilisation of important forest areas bordering the park, such as MH.
MATERIALS AND METHODS

Study site
The focal communities are typically small, rural livelihood-based settings, located in close proximity (< 0.5 km) to MH at the southeast border of TNP (9°0' E and 6°0' N; Fig. 1) ; they retain local traditional rights of access and forest use. The villagers are of the Anyang tribe and speak a local language called Denya. The population of the 3 villages combined is close to 400 residents. In Table 1 , we present information on the accessibility, housing, and availability of social service infrastructure, which together generally suggest poor living conditions. MH has no legal management status and is classified as 'communal forest' under the Cameroon land-use planning system (de cree no. 95/531/PM of 23 August 1995 accompanying the Cameroon forest law no. 94/01 of 20 January 1994). Under this plan, NTFP collection and subsistence hunting of unprotected species is allowed. Both gorillas and chimpanzees are protected under this law, and hunting is prohibited, although implementation of the law is largely ineffective (Scholte 2009 ).
Most of the forest at MH lies between 100 and 300 m above sea level (a.s.l.) and can generally be classified as lowland forest. In most places, the forest is secondary in nature, probably as a result of many generations of shifting cultivation (Bergl et al. 2007 Of the 11 known CRG populations in Cameroon, the unprotected MH may hold one of the largest groups, estimated to be between 20 and 30 animals in a 43 km 2 area (D. N. Etiendem pers. obs.). A small population of the endangered NCC is also found in this forest in addition to other primates of conservation importance (a full list of primates present at MH is shown in Table S1 in the supplement at www. int-res. com/ articles/ suppl/ n020p167_ supp. pdf) and is therefore an important site for the survival of endangered great ape subspecies.
Questionnaire survey
An interviewer-administered questionnaire survey, designed to assess household 1 socio-economic and livelihood activities during the planting, harvesting, and hunting season of 2009 was conducted during a 2 wk stay in the villages (28 July to 10 August). The interviews were designed to obtain information on household size, relative importance of different sources of income, farming activities, involvement in the harvesting of various NTFPs, destination of harvested NTFPs (household consumption or sale), hunting with snares and shotguns, and livestock ownership (see Supplement 2 at www. int-res. com/ articles/ suppl/ n020p167_ supp. pdf). The field team was composed of the first author accompanied by a local assistant. Interviews were conducted with household heads, but other members of the household were often present and contributed to responses. A total of 53 out of 57 households were surveyed once, resulting in a sampling intensity of 93%. The remaining 7% of households were not surveyed because household heads were not present in the village during the survey period. At the beginning of each interview, informants were briefed on the subject and objectives of the research. Interviews were conducted in Cameroonian Pidgin (a language used in Englishspeaking regions of Cameroon); they took ~30 min each and were held in the evening to avoid disruption of daily activities. The household head was male in 75.6% (n = 40) of the households surveyed. Household refers to a group of people sharing the same kitchen or cooking space interviewees were widows or single women. The total population of the sampled households was 350 residents.
Measuring human activities
Field surveys were conducted between January and December 2010 to record signs of human activities within MH. Prior consultation with 10 hunters revealed that human activities were mostly carried out along established hunting trails. Therefore, major hunting trails connecting the 3 villages (a total of 35.8 km) were identified, and each trail was monitored once a month for 12 mo. The locations of signs of human activity (hunting [spent cartridges and active wire snares], harvesting of NTFPs, illegal timber extraction, hunting camps, and farms) visible from these trails were recorded using a Garmin 60CSx GPS unit. During the same period, signs of human activity were also recorded opportunistically in other parts of MH while searching for signs of great ape presence. When an active snare line was encountered, the line was walked, snares were counted, and GPS locations were recorded. Care was taken to distinguish old from new hunting signs (e.g. all spent cartridges were removed to avoid recording them again the following month). Machete cuts were not recorded because machetes were sometimes used by researchers and were not necessarily indicative of village-level activities.
Great ape nest sites
Great ape nest sites were sought during targeted gorilla surveys conducted between July 2009 and September 2011, for a total of 297 survey days (mean number of days per month: 13; range: 6 to 25). On a monthly basis, the research team searched the forest for indirect signs of gorilla and chimpanzee presence (e.g. vegetation trails, food trails, prints, and dung deposits) with the assistance of local hunters. When encountered, a nest-site location was recorded with a GPS unit. Gorilla nest sites were distinguished from chimpanzee nest sites by the presence of fresh gorilla dung.
Data analysis
Initial exploratory analyses of the questionnaire data indicated negligible differences in responses among the 3 villages; consequently, all data were pooled. To understand the spatial distribution of human activities within the study area, a kernelsmoothed intensity function as provided in the R package SPATSTAT (Baddeley & Turner 2005) was used to fit first-order (mean number of points per unit area) intensities of the locations of different human activities. The smoothing bandwidth was selected using a cross-validation method. Point locations of gorilla and chimpanzee nest sites were overlaid on the resulting density map to access spatial congruence between human activities and great ape nestsite locations. The output was visualized in ArcGIS 9 (v9.3.1). We used R (v2.14.1), and Excel (v9) for all analyses.
RESULTS
Human demographics and livelihoods
Average household size was 7 persons (range: 1 to 17), and the average age of household heads was 41 yr (range: 24 to 65 yr). All household heads were natives. Agriculture and NTFP extraction were mentioned among the top 3 sources of income by 96% and 51% of households, respectively. Average household farm size was 0.99 ha (0.5 to 6.5 ha; SD = 0.73), and average duration of farming was 11 yr (1 to 40 yr; SD = 9.4). Major crops cultivated included oil palm Elais guineensis, cassava Manihot spp., cocoa Theobroma cacao, cocoyam Xanthosoma sagittigo lium, banana Musa spp., egusi Citrullus vulgaris, and plantain Musa paradisiaca. Except for cocoa, most agricultural products (69%) were used by households for non-commercial purposes (Fig. 2) . 
NTFP harvesting
NTFP collection was a common activity. A total of 78% of the households were involved in the collection of 3 species: eru Gnetum spp., bush mango Irvingia spp., and njangsang Ricinodendron heudelotii. When considering all non-animal NTFPs, only 21% of harvested products are consumed.
Eru was collected in large quantities and very regularly. Forty percent of households were actively involved in the collection of eru leaves. A typical eru harvester is a middle-aged woman, married with 3 to 7 children, mostly uneducated, and visiting the forest 1 to 3 times each week for the harvest. During weekends and holidays, students also accompany their relatives to the forest for the harvest. Collectors reportedly earned ~150 FCFA (US$ 0.3 2 ) per kg of eru leaves. Regarding other NTFP collection, 92% of the house holds said they usually participate in bush mango collection during the fruiting season that lasts from July to August each year. During the study period, it was reported by villagers that 325 bundles of hausa sticks were harvested from MH by non-indigenous Hausa and Fulani men from Nigeria who pay the village community for their harvests. A full list of the NTFPs harvested from MH and their principal uses are presented in Table S2 in the supplement at www. int-res. com/ articles/ suppl/ n020p167_ supp. pdf. Fig. 3 shows the 7 most commonly hunted animal species or group of species. Duikers were reported as the most hunted species (hunted by 21% of the households). This was followed by porcupines (19.5%), giant rats (14.2%), and monkeys (13.8%). However, differences in the rate of hunting of different animal species were not statistically significant (χ 2 = 24.33, df = 6, p > 0.05). The number of animals hunted per household per month ranged from 1 to 20 (mean 3.85; SD = 4.25). Hunting and snaring requires walking long distances and spending nights in the forest, an activity exclusively carried out by men. In 20% of the households, hunting or trapping was mentioned as the primary source of income. Eighty percent of the hunters said bush-meat is harvested for commercial purposes, while 20% said bush-meat is harvested for both sale and local consumption. The main market for bush-meat is in Mamfe, the nearest commercial town. However, with improved road access, some traders come to the villages to buy bush-meat.
Hunting
Livestock
Only 11 (21%) of the households kept sheep (a total of 39 animals), and 24 (45.3%) households kept chickens (a total of 153 birds). Whilst most livestock (90%) is sold rather than consumed, livestock rearing is not intensive and therefore contributes little to household income.
Spatial distribution of human activity and great ape signs
A total of 1224 human-activity signs were recorded within MH during the study period. These included 438 spent cartridges, 662 active wire snares, 48 signs of eru harvesting, 61 cases of illegal timber extraction, and 15 hunting camps. The mean monthly encounter rate of human activity along hunting trails was 2.85 km −1 (range: 1 to 3 km −1
). The spatial distribution of human activity signs varied considerably (Fig. 4) , with the central-southern part of the forest close to Awuri village experiencing the highest den- (Fig. 4a) . Because of its close proximity to the forest, hunters from Awuri can easily access the forest, carry out their hunting activities, and return to their village within 1 d.
During the study period, 231 locations of gorilla nests and 15 locations of chimpanzee nests were found and recorded. The distribution of these nests within the study area is shown in Fig. 4a , and it Fig. 4 . Kernel density maps of human activity signs recorded during field surveys at Mawambi Hills, southwest Cameroon, in 2010. Colours indicate the gradient in human activity intensity ranging from blue (low) to red (high): (a) all human activities overlaid with great ape nest-site locations, (b) hunting (spent cartridges and active wire snares), (c) eru extraction, (d) timber extraction, and (e) hunting camps and farms, also showing the potential forest corridor linking Mawambi Hills and Takamanda National Park. GPS locations of human signs were used to estimate the kernel functions becomes evident that the area of intense human activity coincides with the location of ape nests. The majority of both the gorilla nest sites (83%) and the chimpanzee nest sites (71%) occurred in the areas of most intense human activity. Hunting pressure increased with increasing distance from Takpe village (Fig. 4b) . Eru harvesting was the most widespread activity (Fig. 4c) . Furthermore, eru extraction was only evident when conducted on a large scale, e.g. if the vine was cut or pulled to the ground or if the tree on which the vine grew was felled, and is therefore likely to be underrepresented. The harvesting of other NTFPs, such as njangsang and bush mango, was not detectable as fruits are gathered from the forest floor and transported to temporary camps for further processing; harvesting signs do not remain. Timber extraction was confined to areas adjacent to the Ebe River (Fig. 4d ) and was mostly carried out when water levels were sufficiently high to allow timber to be floated out of the area. Bush camps were mostly located in the low-altitude areas close to rivers (Fig. 4e ). Farms were located close to settlements. During the study period, a large forest area (110 ha) was marked for conversion to cocoa plantation (Fig. 4e) .
Seasonal access to NTFPs
Human activities occur at MH throughout the year but mostly during the wet months. Snaring dominates between June and October (Fig. 5) . The peak for collecting eru leaves is in December, while hunting peaks during the rainy season, particularly in the month of July.
DISCUSSION
We present the case of forest-dependent communities living in an important wildlife habitat, whose livelihoods centre on farming (96%) and the exploitation of NTFPs (51%). Livestock or food-crop farming is carried out predominantly for subsistence purposes, and NTFPs constitute the main source of income. Similar to Van Vliet (2010), we found that forest-to-farm conversions are on the rise at MH. Major land conversions are yet to be seen (see Fig. 4e ), but most of the people interviewed expressed the desire to expand existing cocoa farms or open new farms. This renewed interest can be attributed to improved transportation and access and the attractive prices of cash crops, such as cocoa and oil palm (Van Vliet 2010). The leaves of Gnetum spp. (eru) are the most harvested NTFP at MH. Forty percent of the households interviewed said they visit the forest at least once a week in search of eru leaves, and up to 80% of households are involved in eru collection at least once every 2 mo. According to village records, a total of 158 bags (each of 100 bundles) of eru were harvested from MH in 2010 and sold at US$ 60 per bag, thus generating an average household annual income of US$ 179. The peak period for the collection of eru leaves is in December as communities look for money to cover end-of-year festivities. Unlike bush mango Irvingia spp. and njangsang Ricinodendron heudelotii, whose harvests depend on the seasonal fruiting cycle of the plant and interannual variations, harvesting of eru takes place year round and hence is the most reliable source of income for most households. In addition to its commercial uses, eru is an important source of household protein and is regularly consumed, especially during festive periods, as observed elsewhere in Cameroon and Nigeria (Aveling 2009 , Ingram et al. 2012 , and is suggested to have medicinal properties (Jiofack et al. 2008) . To prevent the depletion of this valuable resource, harvesters must be discouraged from poor harvesting methods, such as uprooting and destruction of useful trees that provide support to the plant (Ticktin 2004 , Ingram & Schure 2010 . Community-based cultivation efforts of eru have proved successful elsewhere in Came roon (Sunderland et al. 2002) and, if encouraged at MH, might help ease the pressure from wild harvesting (Shiembo et al. 1996) . As found in studies conducted else- . With such a high rate of snaring, gorillas and chimpanzees are at risk of injury, crippling, infection, or death (Waller & Reynolds 2001) . Fig. 3 indicates that duikers and porcupines are the primary targets of bush-meat hunters. Duikers are often assumed to be relatively resilient to hunting pressures (Newing 2001) , but studies suggest that throughout West and Central Africa, levels of hunting are already unsustainable (Fa et al. 1995 , Wilkie & Carpenter 1999 , Bennett 2002 . Hunting is a year-round activity, but the peak in this area occurred during the rainy season (Fig. 5) , particularly in the month of July, when more people camp in the forest to collect bush mango seeds and spend the night hunting. Snaring also peaks in the wet season when animal tracks are easily detectable and the soil is damp enough to enable traps to be set. Timber extraction was confined to areas adjacent to the Ebe River (Fig. 4d) . Hausa sticks are harvested intensively once every 3 to 4 yr, to allow regeneration. The exploitation of hausa sticks was not mentioned by the respondents as an important income source. The reason for this is that harvesting is done by non-indigenous Hausa and Fulani men from neighbouring Nigerian communities who stay in the villages for up to 2 mo and intensively search the forest for mature stems of this species. These harvesters pay a token amount (US$ 10 per bundle of 50 to 60 sticks; see Fig. S1 in the supplement) to the village council. Through discussion with villagers, it came to light that they were unaware of the market value of the resource and simply accept the small amounts harvesters are willing to pay. NTFP harvesting at MH seems to have increased in recent years with the village of Awuri serving as the main entry and exit point for most resource users. Previous assessment of human activities at MH and in neighbouring CRG sites found that MH experiences a higher rate of human disturbance than TNP and the Mawne forest reserve (Sunderland-Groves et al. 2003 , Ekinde & Warren 2007 , Mboh & Warren 2007 . This difference can be attributed to the fact that MH is relatively less hilly, hence more accessible, than most CRG sites. A lack of basic social services often places significant pressure on local communities and has been linked to unsustainable exploitation of biodiversity (Ikpa et al. 2009 ). Informal discussions with village chiefs revealed that recent conservation and development activities in the area, notably the creation of TNP in 2008 (decree no. 2008/2751/PM) and the building of a motor-bike road to link the study villages to larger centres and markets, have led to a significant increase in hunting and NTFP harvesting in the area. Although the management plan for TNP is not yet actively enforced, village people have been informed of restrictions on farming and other human activities. Consequently, they are intensifying their exploitation of available land outside the park, which includes MH (Van Vliet 2010 , d'Auvergne 2010 ).
An increase in the rate of NTFP harvesting does not seem to have significantly improved the living conditions of these village communities. Although people are harvesting more resources, they are still not able to make a tangible profit from the resulting income. First, they lack the marketing skills and information to gain leverage in the market and avoid unfair trading practices. For example, the prices of most forest products are set by the traders and not the village-level buyers or sellers, who are not aware of the market value of their wares. This situation makes them vulnerable to exploitation by retailers who are better informed about the value of these resources. A market information system that establishes a flow of information about markets and products between collectors and traders has been proven to have a significant impact on rural NTFP-based economies (Binayee 2005). Secondly, many NTFPs, such as bush mango and njangsang, are seasonal, and harvesting depends on natural growth and regeneration, making their productivity unpredictable and unreliable. Finally, there are no storage and preservation facilities in the villages, meaning that produce must be sold immediately, and the sellers cannot benefit from price rises in times of scarcity.
Areas of high human activity spatially coincide with areas favoured for nesting by endangered great apes (Fig. 4) , demonstrating the potential for human activity to influence ape ecology or behaviour. Primates tend to be absent or at low densities in heavily hunted areas (Oates et al. 2000 , Maisels et al. 2001 , Isaac & Cowlishaw 2004 and great ape signs tend to be inversely correlated with human disturbance (Remis 2000 , Laurance et. al. 2006 , Kühl et al. 2008 , Stokes et al. 2010 . At Lope, in Gabon, gorillas appeared to be absent from areas close to human settlement and disturbed secondary forests, avoiding roads and plantations (Tutin & Fernandez 1984 , White & Tutin 2001 . The effect of human activities on wildlife might not be instantaneous (Findlay & Bourdages 1999) , and population decline might only become evident years later after an initial time-lag (Junker et al. 2012) ; as human-induced pressures at MH may constitute a relatively recent phenomenon, the high human activity in areas favoured by great apes for nesting may well eventually lead to altered ape ranging patterns (Morgan & Sanz 2007) , increased psychological stress (Boesch 2008) , and increased susceptibility to human diseases (Leendertz et al. 2006 ). In addition, there remains the risk that gorillas and chimpanzees could again be targeted by hunters, and for such large-bodied, slowreproducing species existing at small numbers within the parts of the site most visited by humans, this could result in rapid extirpation. Furthermore, although areas currently most affected by farming do not coincide with the core range of gorillas or chimpanzees, in 2010, 110 ha of forest in the core nesting range of gorillas was earmarked for conversion into an oil palm plantation (Fig. 4e) , an initiative which will have considerable impact on the endangered great apes in the site.
CONCLUSION AND RECOMMENDATIONS
Wildlife species found in unprotected forests face the direct pressure of human disturbance as well as indirect pressures resulting from human modification of their habitats (Olupot et al. 2009 ). The 3 village communities living at MH (43 km 2 ) have a combined human population of ~400 inhabitants. Under such low population pressure, extractive activities may be sustainable (Stromayer & Ekobo 1991) . However, evidence from the present study suggests that the forest is exposed to sustained anthropogenic pressures, which might be a recent phenomenon. Over-exploitation of NTFPs constitutes a threat to the local wildlife as well as to the people who depend on the resources for food and income. Despite its small size, its unprotected status, and the high level of human activities, MH is a very important great ape habitat with a CRG population comparable to those found in larger protected areas, such as the neighbouring TNP (e.g. MH supports an estimated gorilla population of 20 to 30 weaned gorillas compared to 25 to 45 in TNP; Oates et al. 2007 ). To maintain long-term availability of NTFPs for the local economy, while reducing the potential pressure on great apes, it is important to limit dependence on forest resources. This can be achieved by providing acceptable incentives or alternative livelihood opportunities (Balint 2006) and encouraging community participation in conservation (Brown et al. 2008) , approaches that are recommended for successful biodiversity conservation (Daily & Ellison 2002 , Viña et al. 2007 , Illukpitiya & Yanagida 2010 . Although success stories are rare (Theile & Wiebelt 1994 , Arnold & Ruiz Pérez 2001 , promoting alternative livelihoods may be very effective in reducing forest dependence, especially in areas where habitat conversion is not the main form of disturbance (DeFries et al. 2007) . In this light, it is important to investigate the possibility of forest-based employment opportunities, such as beekeeping. In Cameroon, beekeeping has been developed and promoted extensively as an alternative to hunting and NTFP collection, and there are cases where investment in beekeeping has been linked to reduced dependence on forest resources (Ingram & Njikeu 2011, J. H. Wright pers. comm.) . It is possible that with proper NGO and government support, beekeeping could also play an important role in reducing pressure on other forest resources at MH. Additionally, on-farm domestication of important NTFPs, such as bush mango, if encouraged, may improve agricultural efficiency and further reduce pressures on the forests (Caviglia-Harris & Sills 2005 , Illukpitiya & Yanagida 2008 , 2010 .
A long-term great ape management strategy for MH must include a land-use system that is acceptable to the local communities. Without some form of protection, there is no guarantee that MH will not become a target for large-scale oil palm plantations, a trend that is being observed throughout the region (D. N. Etiendem pers. obs.). Also, given the already substantial proportion of land designated as protected in the southwest region of Cameroon, it is unlikely that attempts to legally define new areas or extend existing ones will be supported by the government at the moment. The Cameroon wildlife law does provide for community-based forest management schemes ('community forestry'), which enable communities to legally secure rights to use and sustainably manage their surrounding forest resources, and includes provisions to maximize livelihood benefits and protect biodiversity (Djeukam 2004) . While the success of community forestry as a tool for conservation and livelihood improvement is not guaranteed (Yufanyi Movuh 2012), it is a legislatively possible option at MH, and there is evidence suggesting that community forests are economically profitable and can play an effective role in forest conservation (Beauchamp & Ingram 2011 , Porter-Bolland et al. 2011 . Information on ape density, distribution, and ranging in response to human activity should be gathered to define core areas and further assess the impact on CRG and NCC populations at this site in order to guide conservation efforts. Also, active investment in great ape conservation education, wildlife law enforcement, local monitoring and research capacities, and support to existing projects, such as the gorilla guardian programme (Nicholas 2009) , will guarantee that the species is protected in the short term while buying time for the development of long-term conservation strategies. Although great ape tourism in this site is discouraged because MH does not meet the rigorous IUCN criteria for establishing and managing ape tourism projects (Macfie & Williamson 2010) , it may be useful to seek and promote opportunities for local people to benefit from eco-tourism that is not directly aimed at gorillas or chimpanzees. MH remains loosely connected to TNP through an unprotected, unofficial forest corridor to the northeast. Efforts to protect this corridor are constrained by the expansion of farming activities from Takpe village but will ultimately determine the genetic survival of gorillas and chimpanzees at this site (Bergl et al. 2012 , d'Auvergne 2010 ; preserving this corridor is therefore recommended as critical to the survival of the CRG. Furthermore, these recommendations for MH can be applied to other unprotected CRG and NCC sites in Cameroon and Nigeria. While landscape multi-site strategies have been recommended to ensure viability of both species (Oates et al. 2007 , site-specific measures developed in close collaboration with local people will drive the conservation agenda, particularly in unprotected forests. 
